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Description 

[LED ILLUMINATION FOR SURGICAL 
ENDOSCOPES AND INDUSTRIAL RIGID 

BOROSCOPES] 

Background of Invention 
[0001] Field of the Invention 

[0002] This invention relates to surgical endoscopes and indus- 
trial boroscopes and an illumination device used therein 
and, specifically, to an improved surgical endoscope and 
industrial boroscope that utilizes an LED light in combina- 
tion with fiber optic bundles for illumination. 

[0003] Description of Related Art 

[0004] Surgical endoscopes have long been known for probing 
hollow organs. Likewise, industrial boroscopes have been 
used for investigating hard to reach places for industrial 
purposes. One of the important aspects of a surgical en- 
doscope or an industrial boroscope is that it provides an 
optically clear view of the organ or area under investiga- 


tion to someone that is looking through the endoscope or 
the boroscope in real time. Various types of illumination 
have been used with endoscopes and boroscopes in the 
prior art. One of the problems experienced with an endo- 
scope or a boroscope is that the optical path from the eye 
of the user to the object or organ being investigated also 
needs to provide for illumination without interrupting the 
visual observation path. Thus, the end point of the endo- 
scope or boroscope needs some form of illumination that 
does not interfere with the clear visual and optical path 
from the eye of the user to the object under investigation. 
U.S. Patent No. 6,277,064 issued to Yoon on August 21, 
2001 shows a surgical endoscope that has a rotatably 
mounted offset shaft. This is to accommodate the illumi- 
nation of the organ while, at the same time, not disturbing 
the optical view through the endoscope. By placing the il- 
lumination source, such as an LED, at the very end of the 
device on a separate shaft, the light source may not pro- 
vide proper illumination distribution on the particular hol- 
low organ or object being viewed. The present invention 
overcomes the problems shown in the prior art by provid- 
ing a light illumination pattern that emanates around the 
optical path at the end of the endoscope or boroscope 


through the use of an LED light source mounted well up- 
stream and fiber optic strands that surround the optical, 
visual path terminating at a distal end and providing for a 

uniformly distributed light pattern. 
Summary of Invention 

[0005] An endoscope or boroscope comprising an elongated, 

cylindrical, hollow tube having a proximal end and a distal 
end. An eyepiece for viewing through the tube by the user 
is attached coaxially to the distal end of the hollow tube 
through a mounting block that is also attached to an illu- 
mination housing which is also a handle. The rigid hollow 
tube includes a plurality of optical lenses disposed inter- 
nally along its length and is aligned coaxially with the 
eyepiece attached to the distal end. The eyepiece includes 
an eyepiece housing and may include a shield. 

[0006] a plurality of fiber optic strands forming a bundle are dis- 
posed on the inside periphery of the elongated hollow 
rigid tube surrounding the optical lens devices that are 
mounted within the tube. 

[0007] An illumination housing is detachably connected to the 
mounting block at approximately a 90 degree angle. In- 
side the illumination housing is an LED light source (light 
emitting diode) and the distal end of the fiber optic bun- 


die distributed throughout the elongated tube which is 
disposed directly against the LED illumination surface for 
direct light transmission from the LED into each end of 
each fiber optic strand. The fiber optic strands are 
mounted in a rigid cylindrical housing which can be de- 
tachably connected to the elongated tube through the 
mounting block. The LED light illumination housing also 
includes a connection to an electrical power cable com- 
prising a pair of electrical conductors that are connected 
to an electrical power source that provides DC voltage and 
current to the LED through the pair of conductors. The 
LED electrodes are connected to the electrical conductors" 
power source within the LED light illumination housing. 
The power cable that is connected to the power source 
can be detached from the LED light illumination housing. 

[0008] The invention includes a direct current (DC) power source 
and power panel that is a rigid box that houses a trans- 
former that changes 90-264 volts AC at 47-63 Hz fre- 
quency into a 12 volt DC power supply to the LED of 500 
milliamps. The power panel also includes a rheostat for 
controlling the amount of current to the LED through the 
cable and an on/off switch. 

[0009] | n operation, the power panel is connected to a conven- 


tional 90-264 volt AC at 47-63 Hz frequency outlet. In 
order to use the endoscope, the power switch is turned on 
and the amount of light intensity is adjusted for the spe- 
cific job to be performed with the endoscope or the horo- 
scope. The operator, such as a doctor or surgeon, will 
look through the eyepiece and while inserting the probe 
into a person to investigate an organ. The light source 
from the LED transmits illumination and light through the 
fiber optic bundles so that the light radiates from the end 
of the endoscope onto the organ being investigated. At 
the proximal end of the elongated tube, the proximal 
ends of the fiber optic bundle are disposed around the in- 
side periphery of the tube and the internal lenses. Each 
fiber optic strand emanates light out of the proximal end 
of the tube. The light source is the LED. A spherical pat- 
tern of light is emitted from the tube and illuminating the 
portion of the body or object near the proximal end. 

[0010] it is an object of this invention to provide an improved en- 
doscope and boroscope that utilizes an LED light source 
and fiber optic bundle for improved illumination. 

[0011] it is another object of this invention to provide an im- 
proved endoscope and boroscope that includes a detach- 
able housing that contains an LED light source and coaxial 


bundle that is transmitted down the endoscopic and 
boroscopic tube for emanation at the distal end of the 
tube, thereby illuminating the object of interest for the 
user. 

[0012] | n accordance with these and other objects which will be- 
come apparent hereinafter, the instant invention will now 
be described with particular reference to the accompany- 
ing drawings. 
Brief Description of Drawings 

[0013] Figure 1 shows a side elevational view partly in cross sec- 
tion and partially in perspective of the present invention. 

[0014] Figure 2 shows a side elevational view partly in cross sec- 
tion of the LED light housing used in the present inven- 
tion. 

[0015] Figure 3 shows a schematic diagram of the present inven- 
tion including the power supply. 

[0016] Figure 4 shows a side elevational view of an alternate em- 
bodiment of the light housing. 

[0017] Figure 5 shows yet another alternate embodiment of the 
present invention in a side elevational cross section view 
of the light housing. 

[0018] Figure 6 shows an end elevational view of the proximal 
end of the endoscope. 


Detailed Description 


[0019] Referring now to the drawings, the present invention is 
shown generally at 10 that includes an endoscopic tube 
12 that includes optical lenses 14 disposed along its in- 
ternal length. The endoscopic tube 12 is a hollow straight, 
rigid tube preferably made out of metal that permits an 
optical path through its center from the distal end 22 to 
the eyepiece 18 which is at the proximal end 20. Rays of 
light "R" are shown emanating from the distal end 22. As 
shown in the central portion of the tube, there are lenses 
14 disposed in an inner tube 14a (Figure 6) so that a per- 
son could look through the eyepiece 18 and observe a 
hollow organ or machine part through the distal end 22. 

[0020] An LED housing 24 is preferably attached perpendicularly 
to the endoscopic tube 12 through a mounting block 38. 
The LED housing 24 is detachably connected to a long 
power cable 28 through a push/pull detachable coupler 
26 and the push/pull detachable coupler 30 that plugs 
into power supply plug 31 in power supply box 32. The 
endoscope LED DC power source has an on/off switch 33 
that also can be rotated to vary the current and, therefore, 
the light intensity emanating from the LED that is 
mounted inside of housing 24. A fiber optic illumination 


bundle 36 is mounted around the inside periphery of the 
endoscopic tube 12 and is explained in greater detail be- 
low. 

[0021] Referring now to Figure 2, a light emitting diode (LED) 34 
is shown having a pair of electrodes 40 that connect to 
the power source through electrodes 42 from cable 28. 
Abutting the surface of LED 34 is a fiber optic bundle 36 
that continues through tube 12 to the distal end 22. The 
hemispherical concave shape of the portion of the fiber 
optic bundles that cover the surface of LED at 36 is pre- 
ferred so that each fiber optic strand can transmit the 
maximum light from LED 34 to the distal end 22 of the 
endoscopic tube 12. The detachable coupler 26 is used to 
connect the power source to the LED 34. 

[0022] Referring now to Figure 3, the overall system is shown in- 
cluding the endoscopic tube 12 connected to the LED 
housing 24 through a mounting block 38 which is con- 
nected directly to the endoscopic tube 12 and secures the 
light housing 24 in a generally perpendicular direction to 
the endoscopic tube 12. Also schematically shown in Fig- 
ure 3 is the DC power source box 32 which has housed 
therein a transformer 46 connected to a 90-264 Vac/ 
47-63 Hz input receptacle 44 that can be plugged into a 


conventional AC power supply. The transformer 46 cre- 
ates 12 volt DC voltage and a 500 milliamp current which 
is supplied to the rheostat current intensity control 48 and 
the rotatable switch 33 which is also preferably the on/off 
switch. Twelve volt DC is provided through electrical con- 
nectors 50 to the power plug 31, detachable coupler 30. 

[0023] | n order to operate the invention, the user would turn 

switch 33 on and adjust the light intensity to suit a partic- 
ular situation. The endoscopic tube 12 can also be a stro- 
boscope for industrial purposes. Once the light intensity is 
chosen, which can be varied during the operation, a sur- 
geon would look through eyepiece 18 after the probe or 
strobe tube 12 has been inserted in the patient. Light 
from LED 34 would be transmitted through the fiber optic 
bundle and radiate out the distal end 22 of the endoscope 
or stroboscope illuminating the subject matter with rays 
"R" surrounding the distal end 22 of the probe at 12. The 
light intensity can be varied by rotating switch 33. Note 
that the location of the illumination source at the distal 
end 22 which surrounds the endoscopic tube optical path 
does not interfere with the optical path but provides direct 
illumination from the end of the tube. 

[0024] Figure 4 shows an alternate embodiment of the invention 


that has a different LED housing for LED 52 with the fiber 
optic bundles 54 being mounted within a housing 50 
which itself is then connected to the endoscopic tube 12 
as described above. The operation is the same as de- 
scribed above with respect to the illumination provided by 
LED 52 at the distal end of the endoscopic tube 12. 

[0025] Figure 5 shows yet another embodiment of the invention. 
In Figure 5, the housing 56 is connection to the endo- 
scopic tube through a universal connector 58. Thus, 
housing 56 may be exchanged in accordance with partic- 
ular situations, such as a situation where a different col- 
ored light is required. Also, the housing 56 may be re- 
placed in case of a failure. 

[0026] Figure 6 shows the light emitting distal end 22 of the en- 
doscope tube 12 that includes the distal ends of each of 
the fiber optic strands 36 that emit light transmitted from 
the LED. The optic lenses 14 are mounted in a small inner 
tube 14a. The fiber optic bundle 36 is mounted around 
the outside of tube 14a and inside tube 12. 

[0027] The benefits of using an LED and the fact that the LED can 
be mounted in such away and provided in conjunction 
with the fiber optic bundles as described in the present 
invention greatly improve the illumination of the subject 


matter while not interfering with the surgeon or user"s di- 
rect optical path view of the object in question. The unit is 
safe and the illumination pattern is controllable. 
[0028] The instant invention has been shown and described 

herein in what is considered to be the most practical and 
preferred embodiment. It is recognized, however, that de- 
partures may be made therefrom within the scope of the 
invention and that obvious modifications will occur to a 
person skilled in the art. 


